one-tenth of what they were 25 years ago.
In general, special surveys are required to identify specific occupational risks of lung cancer now, in the face of the very high rates in the general population. For many years there have been indications of a risk from exposure to asbestos dust and these have now been confirmed in prospective studies of occupational groups, with the additional finding of an apparent " interaction " between smoking and asbestos exposure. Occupations involving exposure to coal tar fumes have also been shown to carry some risk of excess lung cancer; in this case the suspect carcinogen is benzo(a)pyrene, as in urban air. In view of the modest increase in lung cancer incidence among men with massive exposure to this compound, it seems doubtful whether the current levels in urban areas of this country could have an appreciable effect.
VINYL CHLORIDE CARCINOGENE-SIS. B. W. DUCK, B.P. Ltd, Sunbury on Thames.
Vinyl chloride is gaseous at atmospheric pressure and can be polymerized to make polyvinyl chloride (PVC) . Current world production capacity of PVC is about 10 million tonnes per annum, which makes vinyl chloride second only to ethylene as a monomer for synthetic plastic manufacture. The main applications are in the building, electrical, packaging and motor vehicle manufacturing industries, many of which are dependent to a high degree on the use of this material.
Although manufacture of vinyl chloride on an industrial scale began before the Second World War, it was not until 1970 that the first suspicions arose about its possible carcinogenicity. Five years earlier, however, it was noticed that certain workers heavily exposed to vinyl chloride (autoclave cleaners) were liable to develop acro-osteolysis and when Viola et al. (Cancer Res., 1971, 31, 516) attempted unsuccessfully to reproduce this condition in experimental animals they found instead evidence of carcinogenic properties. This stimulated more ambitious studies by Maltoni and Lefemine (Environ. Res., 1974, 7, 387) and others, which confirmed that long-term inhalation of vinyl chloride by rats, mice and hamsters in concentrations ranging from 10,000 parts/106 to as little as 50 parts/106 could cause tumours of the liver, kidneys and other organs. The results also demonstrated an apparent relationship between the dose and duration of exposure and the eventual neoplastic response.
Doubts about the significance to man of these results were dramatically resolved in January 1974, when cases of angiosarcoma of the liver were first reported to have occurred in workers exposed to vinyl chloride in the United States (Creech and Johnson, J. occup. Med., 1974, 16, 150) . From the outset, a cause and effect relationship seemed obvious since exactly the same excessively rare form of liver cancer had now been found in both animals and men following exposure to vinyl chloride. This finding stimulated widespread research into clinical, epidemiological and toxicological aspects, much of which is still far from complete, and also led to a complete reappraisal of safety standards in the manufacture and use of vinyl chloride and PVC.
At The setting of standards of permissible exposure to any hazard to workers or to the general population is a complex matter.
Where the consequences of over-exposure are immediate and grave, the issues are relatively simple; the carcinogens, together with chronic toxins such as lead, present a far more difficult problem. The idea of " zero exposure" is quite unreal unless the agent so restricted is to be banned. This may in some instances be a right decision but it should be taken in full recognition of its consequences.
Attempts to quantify dangers are scientifically important but lead inevitably to abstract concepts such as " acceptable degree of risk "-a phrase which begs many questions. Some of these questions are scientific, such as the attempt to establish the link between measurable biological effect and the chance of eventual malignancy. Some are economic, sociological and political, such as the value to the community of particular products or processes balanced against the consequences of their abandonment. Some are personal, as when personal pleasure is balanced against a hazard to the individual; even in this case, there are broader economic undertones. Standard setting cannot be totally a matter for doctors and scientists but must at least involve those at risk.
The recent Health and Safety at Work Act 1974 follows the thinking of the Robens Report, in laying great stress on consultation with all who are potentially exposed to hazards. As far as the working population is concerned, industry has developed very rapidly in its acceptance of joint consultation but the educational process which this implies is only beginning. From a practical point of view, the act of full disclosure itself usually brings a response of confidence from the workers but this imposes a great responsibility for scientific integrity on the medical staff concerned. Furthermore, while the objective is a consensus judgement, in issues of this complexity a truly informed consensus is hard to reach. Industries are also becoming larger and larger; communication right down the line, even in well structured consultation schemes is bound to be uncertain. Over-reaction and irrational fears will always arise and, in a troubled industrial relations climate, will cause serious disputes. This situation is unlikely to improve in the next few years.
Where the general public is concerned, as in discharges from plant, the position is even worse since informed consultation and communication on a wide enough scale are simply not practicable. The importance of local liaison committees is great but it is the lowest link in the information chain which is hardest.
This situation underlines the potential of the mass media for good or ill. Consequently, this emphasizes the need for great selfdiscipline by scientists and doctors in the presentation of their views in any public forum and in their participation in public pressure groups or media programmes designed more for entertainment and controversy than for information. ALKYLATING AGENTS AS INDUS-TRIAL CARCINOGENS. A. MUNN, Imperial Chemical Industries Ltd. This paper is concerned primarily with alkylating agents used in industrial processes rather than with alkylating agents used onlyas laboratoryreagents, or with therapeutic agents requiring metabolic processing to enable biological alkylation to take place.
The experimental carcinogenicity of bis (chloromethyl) ether, chloromethyl methyl ether, dimethyl carbamyl chloride, dimlethyl sulphate, propane sultone, betapropiolactone is reviewed and it is pointed out that butane sultone and gammabutyrolactone are inactive (or weakly active at worst).
Whereas the hazard to man of bis (chloromethyl) ether and chloromethyl methyl ether has been demonstrated by epidemiological data, the data for dimethyl sulphate are inadequate, and for the other compounds mentioned above there are no epidemiological data. The position in respect of dimethyl sulphate demands urgent clarification and it is hoped that the new Health and Safety Commission will conduct an epidemiological survey in respect of the only major manufacturing plant in the United Kingdom.
Carcinogenic N-nitrosamines require metabolic transformation. They have scarcely been used in industrial processes in the U.K., although they may be inadvertently generated where secondary amines (e.g. morpholine) are brought together with nitrite, as may occur in some cutting oils. While both N-nitroso-diphenylamine and dinitrosopentamethylene tetramine have been used industrially on a substantial scale, experimental investigation indicates that neither is carcinogenic.
